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Abstract 
We have exposed a detector, similar to the one used on the HEAO Heavy 
Nuclei Experiment {Binns, et al., 1981) to beams of 26Fe, 57La, 61Ho and 
79Au at the LBL Bevalac. We will report on the deviations from z2 
scaling for the signals in the ion chambers and the Cherenkov counters 
as a function of energy and Z. These deviations are definitely small and 
imply an error of less than one charge unit in the charge 
determinations used in the Heavy Nuclei Experiment (Binns, et al., 
1989). 
Introduction: Evidence that UH 
nuclei exhibit deviations from 
z2, (Ahlen 1980, Waddington, et 
al., 1986) led us to evaluate 
these effects on the charge 
estimates obtained by the 
HEAO-HNE. The present paper 
reports on the responses of Ion 
Chambers and Cherenkov 
detectors obtained in an 
exposure, in November 1986, of 
an experimental setup similar to 
our HEAO experiment to beams 
of 26Fe, 57La, 61Ho and 79Au of 
various energies. 
The experiment: The detector, 
shown in figure 1, consisted of 
two four-gap ion chambers, 1-1 
and 1-2, between which a target 
was inserted for some of the 
runs, followed by a multiwire 
proportional counter, MWPC, to 
determine the exact location of 
the beam. These were followed 
by two Cherenkov detectors, C-1 
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Figure 1: Detector Schematic 
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and C-2, with Pilot 425 radiators and finally by two more four-gap ion 
chambers, I-3 and 1-4. 
The energy of the projectiles impinging on the detector was determined 
from the current in a bending magnet, combined with the location of 
the centroid of the beam position as determined by the MWPC. The 
energy lost, between a point just inside the exit port of the beam and 
the center of each detector, was then calculated using an algorithm due 
to Salamon (1980). While this algorithm includes higher order terms, 
in this paper all calculations were based on terms up to z2 only. This 
calculation yields -results close to those of Barkas and Berger (1964 ), 
and was also used to calculate the energy loss in the ion chambers. 
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Figure 2: Cherenkov Si gnel s vs 11 ~ 2 
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Results: The signals in the Cherenkov counter, after division by z2, are 
shown as a function of 1/~ 2 in figure 2. It is apparent that the data 
fit a linear relationship and that there is no first order deviation from z2 
scaling. Close examination, though, suggests some separation of charges. 
The signals in the ion-chambers are due to the total charge collected. 
Therefore they differ from the energy loss, dE/dx, in the chamber by 
the signal due to delta rays created in front of the chamber and 
depositing part of their energy inside and that due to delta rays created 
inside the chamber but depositing only a fraction of their energy in it. 
This effect manifests itself in noticeable differences between 1-1 and 1-
2 on the one hand and 1-3 and 1-4 which are located behind the 
Cherenkov radiators. Figure 3 shows the signal in I-3, after division by 
z2, as a function of 1/~2 for iron, lanthanum and gold. For reference, 
the predicted energy loss, dE/dx, for iron is also shown. Again, there is 
no first order deviation from z2 scaling in the data. There is some 
charge separation evident, however in the same plot done for 1-1, 
where the density of knock-on electrons is further from equilibrium. 
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Figure 3: 1-3 51 gnel s vs 11~ 2 
Data on the second order effects will be presented at the conference. 
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